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DETAILED ACTION 
Response to Arguments 

Applicant's arguments filed May 7, 2007 have been fully considered but they are 
not persuasive. 

Applicant argues that the drawings show a speckle reduction filter in figure 1 and 
figure 6. Figure 1 shows a drawing of an ultrasound imaging system that is at least 10 
years old. For example, figure 1 is identical to figure 1 of U.S. Patent Number 
5,908,391 filed May 7, 1997. Figure 1 is also identical to the figure shown on the front 
page of U.S. Patent Number 5,827,189 filed December 30, 1996. Presumably neither 
of these patents disclose a speckle reduction filter according to the claimed invention. 
Figure 6 shows several boxes that contain CPU, scan converter, and memory. None of 
these boxes show or include a speckle reduction filter, or a speckle reduction filter 
program stored in the memory that is executed by a CPU to implement the speckle 
reduction filter. These figures need to be amended to show the speckle reduction filter 
of the claimed invention or need to be labeled as prior art as discussed in the objection 
to the drawings. Paragraphs 27 and 28 of the specification are not part of the drawings. 

Applicant argues that figure 1 should not be labeled prior art. Applicant needs to 
either add the speckle reduction filter of the invention to this figure so that this drawing 
is not identical to drawings found in the prior art or label this figure as prior art as 
discussed in the objection to the drawings. 

The objections to the drawings of figures 2-5 has been overcome. 
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The objections to the drawings for failing to show the elements of claims 5-14 
has been overcome by canceling claims 5,8, and 10-13 and by new drawings 12-15 to 
show the elements of claims 6, 7, 9 and 14. 

The objections to the drawings for failing to show the elements of claims 21-23 
and 25 has been overcome by canceling these claims. . 

Applicant argues that the objection to the drawings for failing to show the 
elements of claim 24 should be withdrawn, because the scan converter and display 
controller that is configured to receive a processed data stream from the processor, 
divide the processed data stream into data subsets, simultaneously filter the data 
subsets by using a speckle reduction filter to produce filtered data subsets, and produce 
an image data stream based on the filtered data subsets is implemented in software 
stored in memory and executed by CPUs as shown in figure 6 and as described in 
paragraph 27. However, paragraph 27 is not part of the figures. Figure 6 merely shows 
boxes that contain either the word CPU, memory, or scan converter. The scan 
converter is not shown as a software program stored in the memory. The scan 
converter is further not shown as containing a software program that, when executed, 
causes the processing system to receive the data stream, divide it into subsets, 
simultaneously filter the subsets with a speckle reduction filter, and produce an image 
data stream. Figure 6 shows a scan converter but does not show a scan converter that 
includes a CPU with a single instruction-stream, multiple data-stream capability that 
simultaneously processes the data subsets. Figure 6 merely shows a conventional 
processing system that includes memory, CPUs, and a scan converter. 
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Applicant argues that the objections to the disclosure have been corrected. The 
objections to the disclosure are therefore withdrawn. 

Applicant argues that the rejection to claim 24 as amended under 35 U.S.C. 112 
first paragraph should be withdrawn, because one of ordinary skill in the art at the time 
of invention is capable of implementing a CPU with single instruction-stream multiple 
data-stream capability. This rejection is withdrawn because claim 24 as amended 
satisfies the requirements of 35 U.S.C. 112, first paragraph, for the reasons given by the 
applicant in the amendment mailed May 7, 2007. 

Applicant argues that the rejection of claims 15-19 under 35 U.S.C. 101 has been 
overcome by canceling these claims. Also, applicant has added new claim 26 as a 
computer readable medium using language suggested in the previous Office action. 
For these reasons, the rejection under 35 U.S.C. 101 is overcome. 

Applicant argues that claim 9 as amended is patentable over Abdel-Malek in view 
of Kamath because Abdel-Malek does not disclose nor suggest "optimizing the 
parameters based on an application." To support this argument, applicant refers to 
paragraph 32, which discusses that a liver image has more speckle noise than a 
vascular image. Therefore, the parameters for the liver image are optimized for 
providing greater smoothness, and the parameters for the vascular image are optimized 
to provide less smoothness. However, although optimizing the parameters for 
applications such as the amount of speckle noise in a liver image or a vascular image is 
discussed in paragraph 32, these applications are not recited in claim 9. The claim 
requires "optimizing the parameters based on an application." Abdel-Malek discloses 
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an application, which is the wavelet transformation, and optimizes the parameters 
based on the wavelet transformation application, as discussed in col. 6. See also 
column 2 line 60 through column 3 line 6, which discusses additional applications such 
as communication requirements and denoising techniques. 

Applicant argues that claim 6 as amended is patentable over Abdel-Malek, 
Kamath, and Weisman. Claim 6 as amended recites "simultaneously co-displaying a 
first image and a second image on a common screen, wherein the first image is 
generated from the first image data stream, and wherein the second image is generated 
from the second image data stream, and further wherein the first image and the second 
image are speckle-reduced images using parameters of the first value set and 
parameters of the second value set, respectively." Applicant cites paragraph 35, which 
gives an example embodiment of a speckle reduced image that is displayed on one side 
of the screen. The speckle reduced image is spatially compounded, and this speckle 
reduced and spatially compounded image is displayed on the other side of the screen. 
However, this embodiment is not recited in the claim. The claim requires two speckle 
reduced images, generated using different sets of parameters, to be simultaneously co- 
displayed on a common screen. Weisman shows four images that are simultaneously 
co-displayed on a common screen, one of which is the raw image. The other three 
images are speckle reduced images that are generated from different sets of 
parameters and are simultaneously co-displayed on a common screen. The image next 
to the raw image is the speckle reduced image. The image under the raw image is 
generated from edge detection parameters applied to the speckle reduced image. The 
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image diagonal to the raw image is generated from color quantization parameters 
applied to the speckle reduced and edge detected image. Weisman therefore shows 
three speckle reduced images, generated using three different sets of parameters, that 
are simultaneously co-displayed on a common screen. 

Applicant argues that claim 7 is patentable over Abdel-Malek, Kamath, and 
Weisman. Claim 7 recites "enabling a user to enter the dual display mode at least one 
of during a scan, while a replay of pre-recorded cine loops is displayed on a screen, and 
while a still image that is not updated periodically is displayed on a screen. Weisman in 
figure 6 shows a still image that is not updated periodically. The physician viewing 
figure 6 enters the quad display mode of figure 7 to perform further investigation. The 
quad display mode of figure 7 includes the dual display mode of claim 7. 

Applicant argues that claim 14 is patentable over Grunwald, Abdel-Malek, and 
Kamath, because figures 6-11 and paragraphs 33-39 of Grunwald refer to separate 
modes of operation of the ultrasound system, not to image data streams. This 
argument is difficult to understand. The modes of operation of the ultrasound system 
generate image data streams as shown for example in figure 32 of Grunwald. The 
modes of operation can generate several image data streams that can be 
simultaneously co-displayed on a common screen as shown in figure 35 of Grunwald. 

Claim 24 has been amended to recite a scan converter and display controller that 
includes a central processing unit with single instruction-stream multiple data-stream 
capability. Applicant argues that Kamath does not disclose a central processing unit 
with a single instruction-stream, multiple data-stream capability. However, it would have 
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been obvious to one of ordinary skill in the art at the time of invention to replace the 
parallel processors of Kamath with the central processing unit having single instruction- 
stream multiple data-stream capability of Le et al., "SIMD Processor Arrays for Image 
and Video Processing: A Review," which teaches that SIMD processor arrays are 
becoming popular for their fast parallel executions of video processing algorithms, 
because these algorithms map naturally onto the SIMD architecture (See Le, 
Introduction). 

New claims 26 and 27, which are computer readable medium and apparatus 
claims corresponding to claim 6, are unpatentable for the reasons given with respect to 
claim 6. 

Drawings 

Figures 1 and 6 should be designated by a legend such as -Prior Art-- because 
only that which is old is illustrated, or amended to include the inventive features of the 
claims. Figure 1 shows a drawing of an ultrasound imaging system that is at least 10 
years old. For example, figure 1 is identical to figure 1 of U.S. Patent Number 
5,908,391 filed May 7, 1997. Figure 1 is also identical to the figure shown on the front 
page of U.S. Patent Number 5,827,189 filed December 30, 1996. Presumably neither 
of these patents disclose a speckle reduction filter according to the claimed invention. 
Figure 6 shows several boxes that contain CPU, scan converter, and memory. None of 
these boxes show or include a speckle reduction filter, or a speckle reduction filter 
program stored in the memory that is executed by a CPU to implement the speckle 
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reduction filter. These figures need to be amended to show the speckle reduction filter 
of the claimed invention or need to be labeled as prior art. 

The drawings are objected to under 37 CFR 1.83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the speckle reduction 
filter of claims 24 and 27 must be shown or the feature(s) canceled from the claim(s). 
No new matter should be entered. 

The drawings are objected to under 37 CFR 1 .83(a) because they fail to show 
the details of the scan converter and display controller as described in the specification 
and as claimed in claim 24. Any structural detail that is essential for a proper 
understanding of the disclosed invention should be shown in the drawing. MPEP § 
608.02(d). Based on applicant's arguments in the previous response, the scan 
converter and display controller of claim 24 should be shown (for example in figure 6) as 
a software program stored in the memory that, when executed, causes the processing 
system to receive the data stream, divide it into subsets, simultaneously filter the 
subsets with a speckle reduction filter, and produce an image data stream. A figure 
such as figure 6 should show the scan converter and display controller that includes a 
CPU with a single instruction-stream, multiple data-stream capability that 
simultaneously processes the data subsets. Figure 6 currently merely shows a 
conventional processing system that includes memory, CPUs, and a scan converter. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
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prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent Number 5,619,998 issued to Abdel-Malek et al. ("Abdel-Malek") in view of U.S. 
Patent Number 6,879,729 issued to Kamath et al. ("Kamath"). 

For claim 9, Figure 2 of Abdel-Malek discloses receiving a processed data 
stream from a processor (data signal 30 from the receiver is processed from an analog 
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to a digital data stream), dividing the processed data stream into data subsets 
(subinterval divide 32), filtering the data subsets by using a speckle reduction filter to 
produce filtered data subsets (threshold processor 38), and producing an image data 
stream based on the filtered data subsets (scan converter 22). 

Abdel-Malek does not disclose simultaneously filtering the data subsets. 

Figure 7 of Kamath discloses dividing the processed data stream into data 
subsets (step 72 partitioning data into regions and distributing regions onto processors) 
and simultaneously filtering the data subsets (step 75 thresholding wavelet coefficients 
of transformed data). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include the simultaneous filter of Kamath with the speckle noise filter of 
Abdel-Malek because Kamath provides the motivation at column 5 lines 3-7 of 
peforming "a substantial amount of processing on very large data sets," which can occur 
when "the data is in the form of images." 

Abdel-Malek discloses the filtering step is based on adjustable parameters, the 
method further comprising: automatically, without user intervention, optimizing the 
parameters based on an application and a scan of an imaging system (see column 6, 
the thresholding factors are selected by automatic or manual control. Each factor 
(parameter) is selected (optimized) based on the input image data (scan) and the 
wavelet level (application of the imaging system) to perform the filtering). 
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Claims 6-7 and 26-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Abdel-Malek and Kamath, and further in view of U.S. Patent Number 6,674,879 
issued to Weisman et al. ("Weisman"). 

For claim 6, Figure 2 of Abdel-Malek discloses receiving a processed data 
stream from a processor (data signal 30 from the receiver is processed from an analog 
to a digital data stream), dividing the processed data stream into data subsets 
(subinterval divide 32), filtering the data subsets by using a speckle reduction filter to 
produce filtered data subsets (threshold processor 38), and producing an image data 
stream based on the filtered data subsets (scan converter 22). 

Abdel-Malek does not disclose simultaneously filtering the data subsets. 

Figure 7 of Kamath discloses dividing the processed data stream into data 
subsets (step 72 partitioning data into regions and distributing regions onto processors) 
and simultaneously filtering the data subsets (step 75 thresholding wavelet coefficients 
of transformed data). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include the simultaneous filter of Kamath with the speckle noise filter of 
Abdel-Malek because Kamath provides the motivation at column 5 lines 3-7 of 
peforming "a substantial amount of processing on very large data sets," which can occur 
when "the data is in the form of images." 

Weisman discloses changing values of the parameters between first and second 
value sets to form a first and second image data streams; and simultaneously co- 
displaying a first image and a second image on a common screen, wherein the first 
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image is generated from the first image data stream, and wherein the second image is 
generated from the second image data stream (see the filter and enhance buttons in 
figs. 5 and 7 and see col. 13 liens 2-4). The first image and the second image are 
speckle reduced images using parameters of the first value set and the second value 
set, respectively. Weisman shows four images that are simultaneously co-displayed on 
a common screen, one of which is the raw image. The other three images are speckle 
reduced images that are generated from different sets of parameters and are 
simultaneously co-displayed on a common screen. The image next to the raw image is 
the speckle reduced image. The image under the raw image is generated from edge 
detection parameters applied to the speckle reduced image. The image diagonal to the 
raw image is generated from color quantization parameters applied to the speckle 
reduced and edge detected image. Weisman therefore shows three speckle reduced 
images, generated using three different sets of parameters, that are simultaneously co- 
displayed on a common screen. 

It would have been obvious to one of ordinary skill in this art at the time of the 
invention to include the simultaneous co-display of the filtered images with the speckle 
reduction filter of Abdel-Malek and Kamath for the benefit of providing report generation 
that improves the analysis of an ultrasound image at taught by Weisman in the abstract. 

Claims 26 and 27, which are computer readable medium and apparatus claims 
having elements similar to claim 6, are rejected for these reasons also. 

For claim 7, Figure 2 of Abdel-Malek discloses receiving a processed data 
stream from a processor (data signal 30 from the receiver is processed from an analog 
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to a digital data stream), dividing the processed data stream into data subsets 
(subinterval divide 32), filtering the data subsets by using a speckle reduction filter to 
produce filtered data subsets (threshold processor 38), and producing an image data 
stream based on the filtered data subsets (scan converter 22). 

Abdel-Malek does not disclose simultaneously filtering the data subsets. 

Figure 7 of Kamath discloses dividing the processed data stream into data 
subsets (step 72 partitioning data into regions and distributing regions onto processors) 
and simultaneously filtering the data subsets (step 75 thresholding wavelet coefficients 
of transformed data). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include the simultaneous filter of Kamath with the speckle noise filter of 
Abdel-Malek because Kamath provides the motivation at column 5 lines 3-7 of 
peforming "a substantial amount of processing on very large data sets," which can occur 
when "the data is in the form of images." 

Weisman discloses simultaneously co-displaying, in a dual display mode, a 
filtered image and an original unfiltered image on a common screen, wherein the filtered 
and the original unfiltered images are reconstructed from a data set that includes the 
image data stream and the processed data stream; and enabling a user to enter the 
dual display mode at least one of during a scan, while a replay of pre-recorded cine 
loops is displayed on a screen, and while a still image that is not updated periodically is 
displayed on the screen (see column 6 lines 54-67). Weisman in figure 6 shows a still 
image that is not updated periodically. The physician viewing figure 6 enters the quad 
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display mode of figure 7 to perform further investigation. The quad display mode of 
figure 7 includes the dual display mode of claim 7. 

It would have been obvious to one of ordinary skill in this art at the time of the 
invention to enable the user to enter the dual display mode for the simultaneous co- 
display of the images of Abdel-Malek and Kamath for the benefit of providing report 
generation that improves the analysis of an ultrasound image at taught by Weisman in 
the abstract. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent Application Number 10/081,542 by Grunwald et al., published January 16, 2003 
("Grunwald") in view of Abdel-Malek and further in view of Kamath. 

Grunwald discloses receiving beams from a beamformer (1 10 as shown in fig. 1); 
frequency compounding the beams to obtain a filtered image data stream (732 as 
shown in fig. 7, see also fig. 32); producing a second image data stream based on the 
filtered data (see flash suppression modes 834 and 932 of figs. 8 and 9, see also filter 
modes 1026 and 1120 of figs. 10 and 11); and simultaneously co-displaying a filtered 
image and a second image on a common screen, wherein the filtered image is 
generated from the filtered image data stream and the second image is generated from 
the second image data stream (see fig. 35, image area 3504 and image area 3508, the 
"screen can be tiled to view two image areas simultaneously," so when one image is 
frequency compounded, and another is filtered, the compounded and filtered images 
can be viewed at the same time). 
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Grunwald does not disclose receiving a processed data stream from a processor; 
dividing the processed data stream into data subsets; simultaneously filtering the data 
subsets by using a speckle reduction filter to produce filtered data subsets; 

Figure 2 of Abdel-Malek discloses receiving a processed data stream from a 
processor (data signal 30 from the receiver is processed from an analog to a digital data 
stream), dividing the processed data stream into data subsets (subinterval divide 32), 
filtering the data subsets by using a speckle reduction filter to produce filtered data 
subsets (threshold processor 38), and producing an image data stream based on the 
filtered data subsets (scan converter 22). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention to use the speckle noise filter of Abdel-Malek as one of the flash suppression 
modes or filter modes of Grunwald for the benefit of enhancing the resultant image by 
improving the signal to noise ratio. The filter of Abdel-Malek can be added to existing 
ultrasound equipment, as taught by Abdel-Malek at column 2 lines 25-34. 

Abdel-Malek does not disclose simultaneously filtering the data subsets. 

Figure 7 of Kamath discloses dividing the processed data stream into data 
subsets (step 72 partitioning data into regions and distributing regions onto processors) 
and simultaneously filtering the data subsets (step 75 thresholding wavelet coefficients 
of transformed data). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include the simultaneous filter of Kamath with the speckle noise filter of 
Abdel-Malek because Kamath provides the motivation at column 5 lines 3-7 of 
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peforming "a substantial amount of processing on very large data sets," which can occur 
when "the data is in the form of images." 

Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Abdel- 
Malek in view of Kamath and further in view of Le et al., "SIMD Processor Arrays for 
Image and Video Processing: A Review," cited by applicant in the information 
disclosure statement ("Le"). 

Figure 1 of Abdel-Malek discloses a transducer array 2, a beamformer (1, 8), a 
processor (14, 16), a scan converter (22), and a display controller (12, 18) configured to 
use a speckle reduction filter as shown in Figure 2. 

Figure 2 of Abdel-Malek discloses receiving a processed data stream from a 
processor (data signal 30 from the receiver is processed from an analog to a digital data 
stream), dividing the processed data stream into data subsets (subinterval divide 32), 
filtering the data subsets by using a speckle reduction filter to produce filtered data 
subsets (threshold processor 38), and producing an image data stream based on the 
filtered data subsets (scan converter 22). 

Abdel-Malek does not disclose simultaneously filtering the data subsets. 

Figure 7 of Kamath discloses dividing the processed data stream into data 
subsets (step 72 partitioning data into regions and distributing regions onto processors) 
and simultaneously filtering the data subsets (step 75 thresholding wavelet coefficients 
of transformed data). Kamath also discloses a computer programmed to perform the 
process (see column 5 lines 8-23 for example). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to include the simultaneous filter of Kamath with the speckle noise filter of 
Abdel-Malek because Kamath provides the motivation at column 5 lines 3-7 of 
peforming "a substantial amount of processing on very large data sets," which can occur 
when "the data is in the form of images." 

Kamath discloses a device that includes more than one central processing unit 
(CPU), wherein each CPU simultaneously processes a data subset of the image data 
stream (see fig. 3). 

Le discloses a central processing unit that has single instruction-stream multiple 
data-stream capability (abstract). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to replace the parallel processors of Kamath with the central processing unit 
having single instruction-stream multiple data-stream capability of Le, which teaches 
that SIMD processor arrays are becoming popular for their fast parallel executions of 
video processing algorithms, because these algorithms map naturally onto the SIMD 
architecture (See Le, Introduction). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey S. Smith whose telephone number is 571 270- 
1235. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jingge Wu can be reached on 571 272-7429. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JSS 

June 11, 2007 




